Introduction
Some spray application studies focus on deposition and retention as a whole at plant scale. 52 Butler Ellis et al. (2004) examined the effect of liquid properties and application technology 53 on spray retention in a range of situations representative of practical pesticide application. 54 Retention on whole plants was strongly influenced both by plant growth and plant canopy. 55 Changes in pesticide application method from conventional flat-fan to air induction nozzle 56 had a detrimental effect. Leaf surface was influenced by age and growing conditions with 57 indoor grown plants being more difficult-to-wet than outdoor grown plants due to leaf surface 58 abrasion. Lower dynamic surface tension (DST) of the spray mixture improved retention, 59 especially when using an air induction nozzle on difficult-to-wet leaves. These results show 60 that retention process is governed by numerous factors: drop size and velocity, Some research has focussed on the retention phase at the drop scale. Drop impact was then 67 studied using imaging devices and drop generators (Yang et al., 1991) . This approach was 68 used by Foster et al. (2005) to devise a statistical model based on extensive experimental 69 work to predict the adhesion/bounce transition. The parameters or combination of parameters 70 used were the product of velocity and drop diameter, leaf angle, leaf surface and formulation 71 surface tension. Shattering is not usually observed in these studies. Monodisperse drops were 72 produced, using either on demand or continuous drop generators (Reichard, 1998 In the Cassie-Baxter composite regime (Cassie and Baxter, 1944) , the liquid standing on the 121 pillars of the surface traps air in the valleys of the structure. Therefore, the liquid can be easily 122 removed from the surface. Both models relate apparent contact angle with the surface roughness. A relevant roughness parameter is the Wenzel roughness which is defined as the 124 ratio of the real and the projected planar surface areas (Rioboo et al., 2008 
Size and velocity measurements

211
The size and velocity of drops was determined in a two stage process. Firstly, in a manual 212 screening phase, acquired images were viewed by an operator who encoded the frame number 213 corresponding to the onset of a new drop in the upper part of the scene (Fig. 4A ) and a second 214 frame was noted when the drop was located just above the surface, before impact (Fig. 4B ).
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As a result, the displacement of the drop between the two selected images is kept to around 
Experiments
Two experiments were performed to examine how the system can be used to assess spray Wenzel. A pressure increase leads to the production of more drops below 100 µm diameter.
269
These small drops hit the target at a slightly higher velocity than their terminal velocity. They 
